Identification of genes that affect sensitivity to 5-bromodeoxyuridine in the yeast Saccharomyces cerevisiae.
Small molecules that exhibit biological effects have been successfully used to study various biological phenomena. 5-Bromodeoxyuridine (BrdU) is a thymidine analog that affects various biological processes, such as cellular differentiation and cellular senescence in cultured mammalian cells. Although BrdU is thought to modulate these phenomena by changing chromatin structure and gene expression, the molecular mechanisms for the action of BrdU are not understood well. To analyze the molecular mechanisms of BrdU with genetic methods, we used the yeast Saccharomyces cerevisiae as a model. Our genetic screening has revealed that a defect in MPT5/HTR1/UTH4/PUF5 led to an increased sensitivity to BrdU, and that overexpression of VHT1 or SDT1 led to resistance to BrdU. The increased sensitivity to BrdU caused by a defect in MPT5 was suppressed by a mutation in SIR2, SIR3, or SIR4, which is involved in chromatin silencing and transcriptional repression. These findings suggest that chromatin silencing proteins are involved in the modulation of the cellular phenomena by BrdU, and would provide clues to answer the old question of how BrdU affects various biological phenomena.